Introduction
and segmented non-linear models (Alteyrac 8 0 et al. 2006; Koubaa et al. 2007; Mutz et al. 2004 ). The radial profile of MFA from each tree was plotted with respect to cambial age and fitted 1 7 8
Material and Methods
with a third-order polynomial regression as below: Variance components for genetic analysis were estimated using ASReml 3.0 (Gilmour et al. exclusion_3, particularly after exclusion_2, while they slightly decreased after exclusion_3 in 2 5 0
Lagfors. As similarly observed for Norway spruce, heritability estimates were lowest based 2 5 1 on the logistic function, while they were highest based on the slope function. In general, 2 5 2 heritabilities ranged from 0.15 to 0.53 in Övra and from 0.22 to 0.43 in Lagfors (logistic 2 5 3 function was excluded). In addition to the slope function, high heritabilities obtained based on 2 5 4 the central peak (ranging from 0.33 to 0.38) and negative exponential functions (ranging from 2 5 5 0.26 to 0.34) in Övra, and based on the arctangent (ranging from 0.41 to 0.43) and polynomial 2 5 6 (ranging from 0.36 to 0.38) in Lagfors. As was observed for heritability estimates, genetic gains obtained based on the slope function 2 5 9
were highest, while those obtained based on the logistic function were lowest, regardless of 2 6 0 which exclusion method was applied (Table 2) . High genetic gains were also obtained based 2 6 1 on the negative-exponential function for both species when using exclusion-1. Similarly, negative-exponential functions in lodgepole pine ( One of the central goals in forest tree breeding is to reduce costs and time of breeding cycles 2 7 6 by making genetic gains as early as possible. Additionally, due to the increased demand in fast-grown plantations, which contain more juvenile wood, it is of vital importance to breed 2 7 8 for more uniform wood, or a wood with lower proportion of juvenile wood. Therefore, the main focus of this study was to evaluate the degree of genetic control in MFA 2 8 0 transition from juvenile to mature in Norway spruce and lodgepole pine to ensure that future 2 8 1 end-use products obtained from these species have desirable wood characteristics. Although the MFA average profiles started to stabilize at about 15° in both species (Fig. 1 Most of the narrow-sense heritability estimates obtained in this study were statistically 2 8 9 significant, except for those obtained based on the logistic function under all exclusion 2 9 0 models. This might be driven by the inability of this function to estimate MFA transition 2 9 1 under the selected threshold, particularly in lodgepole pine. Overall, heritability estimates obtained for lodgepole pine were generally greater than those Results of this study, which made use of large genetic data sets of two important coniferous 3 0 2 species, revealed that there is a possibility to breed for earlier MFA transition from juvenile to 3 0 3 mature as genetic gains achieved for this trait were very high.
3 0 4
In general, genetic gains obtained for MFA transition, except for those obtained based on the 3 0 5 logistic function, were higher in lodgepole pine due to the higher narrow-sense heritability highest genetic gains were achieved based on the negative exponential and central peak 3 0 8 functions in Norway spruce when data trimming by exclusion-2 was applied, and based on the negative exponential and arctangent functions in lodgepole pine after applying exclusion-3. Findings of this study indicate that there is a possibility to select for a reduction in MFA 3 1 1 transition age, and therefore, a decrease in proportion of the log containing juvenile wood in 3 1 2
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: G  E  N  E  T  I  C  -V  A  R  I  A  T  I  O  N  I  N  T  H  E  T  I  M  E  O  F  T  R  A  N  S  I  T  I  O  N   F  R  O  M  J  U  V  E  N  I  L  E  T  O  M  A  T  U  R  E  W  O  O  D  I  N  L  O  B  L  O  L  L  Y  -P  I  N  E  (  P  I  N  U  S  -T  A  E  D  A  L  )  .  S  i  l  v  a  e  G  e  n  e  t  i  c  a   3  4 ( Note: Log= logistic, Peak= Central peak, Poly=polynomial, Atan= arctangent, N.exp= negative exponential Fig. 1 . Radial trends for MFA of Picea abies at two trials (Höreda and Erikstorp) from cambial age 1 to 20 and for Pinus contorta at two trials (Övra and Lagfors) from cambial age 
